Chlamydia pneumoniae activates nuclear factor kappaB and activator protein 1 in human vascular smooth muscle and induces cellular proliferation.
Observational data strongly suggest an association between Chlamydia pneumoniae and atherosclerotic cardiovascular disease. However, few studies have mechanistically linked C. pneumoniae to vascular remodeling. The purpose of the present study was to examine the mechanistic relationship between C. pneumoniae and human vascular smooth muscle cell (VSMC) physiology. We sought to determine the influence of human VSMC infection by C. pneumoniae on (1) VSMC proliferation and (2) activation of the proinflammatory and proliferative transcription factors nuclear factor kappaB (NF-kappaB) and activator protein 1 (AP-1). C. pneumoniae was grown and isolated from Hep 2 cells. Human aortic VSMCs were inoculated with C. pneumoniae in the presence and absence of the azalide antibiotic azithromycin. Cell proliferation was assayed by direct cell counting 48 h following infection. Two hours following infection, nuclear extracts were isolated, and activation of both NF-kappaB and AP-1 was assessed by electrophoretic mobility shift assay. Compared with control, C. pneumoniae infection stimulated VSMC proliferation (P < 0.05) and induced both NF-kappaB and AP-1 DNA binding activity. These effects were eliminated by concurrent treatment with azithromycin. VSMC infection with C. pneumoniae activates proliferative intracellular signals and stimulates cell growth. These data implicate C. pneumoniae as a pathogenic mediator and a potential therapeutic target in the prevention of atherosclerotic disease.